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B, E L ERL NELL,FERY,FLRS, R, KR!
(AT R 2B 2 MR R B KT R 2E VR e, WIETRI M 434025 5 2 KT Resfqe 24 B, LTI M 434025 ;
SN A L2 B, LI I 434025)

WE: AZR—HEZN BHRRR MY AL EE PRS2 &A%/ A Hn, 7A TEEN T LA
o S AR 4545 B (IPT, isopentenyl-transferases ) & 1AL 20 JiL 5 5L & A M &m0 2 4B, &% T 200 IRk B, 5 M4 e 3 id
WX RAEW, AR RAGEMZEFZOMN, KEELF AP LR 2] 104 ZoIPT, 5+ A& 4 % % ZoIPTI~ZoIPTI10,
Y 7 0 RIR R K B TS B 42 283~491 aa Z 18], 5~ i B 42 31.14~54.02 kDa, 5 %, % /£ 4.97~9.37 Z [ ; & & R 45 AR 47 R A
B ZolPTs ¥ AL F Kk, EEBEX RO AALEIPTARS ISAECEIPTARAELELRN, 5 I A& IPTAR A£4
L, HEABBEINERL T, 20IPTs A — WL F AR F0, IF Lt Bk E AR FEF M, L P, Z0IPT3 F=
ZoIPTS 22 £ R R A Kot R B 3% KR Ao is B W8 T 3 A8 &5 438 . qRT-PCR 547 45 R AW, ZoIPTs vf . F 3 K |
it KA M T ARE W ZoIPT3 R A TR F LIt BT F M T o etk £ P ZoIPTS 9 Ak B % LIt 48 bpp
B ABFRIE L R AT AT ARSI BB T oA REAEX ST, ST F B B AR TR R B RAITT 5
M, AIRANFG ZoIPT i35 £ £ A KX A Fodn it P g A F e 3Rt T 2k o al

KHRIA: A £ IPT; A W13 85 50T KA 5T

Identification and Transcriptional Profile Analysis of
IPT Gene Family Members in Ginger
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Abstract: Ginger is an important vegetable crop that can be used as medicine and food, but it is sensitive to
various biotic and abiotic stresses during its cultivation, which is detrimental to the safe production. Isopentenyl-
transferases (IPTs) are key enzymes that catalyze the biosynthesis of cytokinin and are also important rate-
limiting enzymes of cytokinin, and it is closely related to the stress resistance of plants. Here, ten ZoIPTs had
been identified from ginger genome through the bioinformatics analysis, designated ZolPTI1~ZolPT10. The
encoded protein ranged from 283 to 491 amino acids, with the molecular weight of 31.14 to 54.02 kDa, and the
isoelectric point pl of 4.97 to 9.37. All these ZoIPTs were predicted to be hydrophilic. Transcriptome data analysis

showed that Zo/PTs showed tissue-specific transcriptional patterns and could respond to stress treatments such as
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disease and low temperature. ZoIPT3 and ZoIPT5 were highly expressed at different growth stages, different

tissues, and in response to low temperature and disease stress. qRT-PCR analysis showed that Zo/PTs was

responsive to drought, flooding and salt stress. Under flooding and salt treatment conditions, the significant

induction of ZoIPT3 in rhizomes was observed. Under drought stress, the expression of Zo/PT5 in leaves and

rhizomes were significantly increased. In summary, with the results of the systematic identification,

evolutionary analysis, characteristic analysis, promoter analysis, as well as transcriptional pattern analysis, and

analyzed the expression patterns of Zo/PT genes under drought, flooding and salt stress, this study provided a

theoretical basis for further in-depth research on the biological functions of ZoIPTs in regulating growth and

development and stress responses in ginger.

Key words: Zingiber officinale Roscoe. ; IPT ; bioinformatics analysis ; expression analysis

H: % (Zingiber officinale Roscoe.) , X 44 H Mz,
PR 2 A A I E A R I T AR R A
A ACH X, ZE T A A T A TR R A
S AR A RN [ B 5R 5 i K B A, AR
F R i 8 AR R R A ST, R E A
FEARBG HIRGE 20 3 b, 4F 7= i i o 800 7 I, 375
B R H RS S AR A E S I AR
T AR 2R A K R v 2 il 52 A W A AR W ik, A
KM FZ 1 HAE K L & B i, 29 77k )
CIEREE%,3

A i 7324 2 (CKs, cytokinesis ) J&= A7 7E T A A
N Y HAT BRI SR SR i — B R, A T2 4
Vi ohie , TEAR )35 0 A e IR AR A i R b
A EEWVERD, anoxk 2E YA AE AR Y 1B 38 1 i
IV 25 A0 L) A B4 A ) Tt 0 # R ZE Y 40
b i IE 22 0 o 2 Y . 5RO I B RS i
(IPT, isopentenyl-transferases ) J& i fk 41 fifl 7 24 &
AW B DG R 2 Y R, gD
F R e WA MR AR T T8 (Agrobacterium tumefaciens )
H S EAR R, A 2 R IPTY . ZEAEY) H , TPT LA ATP/
ADP IPTs #l tRNA-IPTs (18 X A7 7, LEAH Y1 7K Y
IPTs 41 5+ ATP/ADP Fl tRNA Wi Ff 25 B ) CKs & %,
WS WS R, ATP/ADP IPTs 44 il S 1545 iR 22
% (iP, isopentenyladenine ) I 1 2 3 £ K & (tZ, trans-
zeatin) B CKs (£ ¥ 5 )i, TN tRNA IPTs %2 5
iz K (¢Z, cis-Zeatin ) B CKs AR o

IPTAE R4 MR A A R RS — R
T, T A A B e oy e R b e P A
FIH. tRNA IPTs J2 241k t(RNA [ A cZ BRI
ff15y 5425 , ATP/ADP IPTs W3 i A 3k A B A2 A Ak
tZ FP B R B . T Z NP 2 A
RN EEE RS %438, H ATP/ADP IPTs BEf2 1 L]
Z G5 IR 4 7 2426 5 i, T L) Miyawaki

3\ Sy ATP/ADP IPTs Xf THE M 41 i 4> L R i &
WHEREZ, IPTS5 TR HERE S i
B R O — P R E AR .
¥, AtIPT1 T AtIPT3~AtIPTS %% ATP/ADP IPTs,
T ANPGAS ALIPT 3 [ AtIPT2 F11 AtIPT9 % 15 tRNA
IPTs'"',,

FHFT A AL, IPT LN O &V 2 A a4
A H AR ST KA R R e
8 R Z XA 22 IPTS G R W R G b . At
FERFAE DG B 22 0 5 R A 22 IPT B R R T A7
BB AT, R I R 25 4 Al oG R PR ST I
JP FEZPEC R AE T G R AR A i
157507, -8 1 40 1 qRT-PCR 45 5, 45 Bh T 1k —
AU ZoIPT ZE I bt A= 102 DR

1 HESH®

1.1 ZoIPTEREZREREHEERRELBEHE

iAfE S

A 2 R A s R VT R S A AR 93 e
FEHE S LI R IF (https : //www.arabidopsis.org/)
7K 7 (https: //www.ncbi.nlm.nih. gov/) . /N4 (http://
www. maizesequence.org/index.html)IPT 25 [ ¥4 Ky
FF 1y 40 , 8 FH BLAST 48 2% A4 22485 17 91 B e ik
AT RVE EEXT (e-value <107°) . 1 Pfam BdE % (http : //
pfam.xfam.org) T # & 4 IPT £ 1 45 ¥4 38 i) B 25 /R
FBF R AR (PFO1715) , {8 /] HMMER (https: //www.
ebi.ac.uk/Tools/hmmer) F1 InterProScan (http: //www.
ebi.ac.uk/InterProScan ) , X% J5 51 A T30 UE , 25 Bk
R IR ERASTERE W EALRITY 1584 %
IPT 2 191 S0, 5 A HT NCBI A OR-ST 45 R 3
#2122 (CDD) (https : //www.ncbi.nlm. nih. gov/cdd/) %
fige e L LR 9 2 Y S AR S PR A T3, B AN
IPT £5 438 1 A SR 3 81, 24K 45 104> ZoIPT %
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FIERA S .

N 28 30 )3 4 B X RN 4 R 3k O % S 9 10 S A=
ZEIPT H T 51 5 10 /K RF L9 A LR I A 25 A~
JNFZIPT J7 91, i ClustalW2 %K {4, i 3 4 % 32
(Neighbor-Joining , replicated-bootstraps 1000) , X
ZoIPT 7517 2 )7 H X} (MSA, multiple sequence
alignment)'™ . {8 F iTOL T. H: (Interactive tree of
life, http:/ITOL.embl.de) % il ZoIPT 3£ [N {) R4t &
HWH .

1.2 ZoIPT EHR4HED

{#i F§ ExPASy ProtParam (https: //web.expasy.org/
protparam/) 4317 ZoIPT £ 1 ) B4k M ot , A 4% 2
FERARE RKME o ATRE R R T R
45 HL 5 . A A Piant-mPLoc (http : /www.csbio.sjtu.
edu. cn/bioinf/Plant multi) T | ZoIPT 4 3V 4t it &
£, fi Ff SOPMA (https: //npsa-pbil.ibcp.fi/cgi-bin/
npsa_automat. pl ? page=npsa_sopma. html ) X 4= 3%
ZoIPT IR FG L W) — A5 EA 743 Broet e L 15
phyre2 (http://www. sbg. bio. ic. ac. uk/~phyre2/html/
page.cgi? id=index ) FAFHEA T = Ak [R5 T EA%
1.3 ZoIPTHBEE LALLM

HR i A 22 L DR 20 9 3 B 45 8., 8 TBtools 4
W ZoIPT Z WA B AR B A . , 18 3 Thtools
(1) BLAST Fl MCScanX I RE X A= 2 5L [ 20 1 £ 757
AT EOXT, A A R R B A S R Br A G
I ZolPT H N YL i i il . i3 Thtools
) MCScanX 7/l gene position extrack Lfj fig X} A 22 5&
I 2H 2 FF 91 32EA T LR, 75380 A= 20 i i e 2 b
K Z 38 1 fasta stasts D) RE 15 21 Y 44 S0
PR OC Z S0 e R4 B2 U AE TBtools 1Y
Advanced Circos HJBEIX 22: il ZoIPT #yFh A 1 [m] 5 3%

®1 4% RNA-seq Z#ERIE
Table 1 RNA-seq data sources of ginger

K.
1.4  ZoIPTE R %5350 Motif 534t

MAE L FEIN 2 GFF3 ST 4R A 22 ZoIPT
F B 5L DR B, 1) TBtools X 4E 22 10
AN TPT A 3 R 25 44 o0 B, A2 2 70 #r 2 22 TPT 2
IR % T WG B3 1) b S RN - B 4R ; il
MEME ( https : //meme-suite.org/meme/tools/meme ) 7£
L3l X 10 4~ ZoIPTs #£47 motif 4341 , YU 2 #ic i
T BRI S AR S R AR RS AL A AR
Jr 19 o By 104>, BRIy 6~50 il BE A
& . 459k H TBtools #4: (https:: //github. com/CJ-
Chen/TBtools )4l .
1.5 BahFIRKX THaih

{8 Fi Thtools X F $& B A 22 ZoIPTs 3[R )i 8l
I i 2000 bp B J¥ 41 , Ff ] PlantCARE (http : //
bioinformatics.psb.ugent.be/webtools/plantcare/html/)
A5 ZoIPTs L 4R %S T~ 3% 2000 bp X 355 (19 i X A
FATCH, SR e ¥ B A =X T 144 B h e 47 43
28, feZlad TBtools #A4EA T T Ak
1.6 RIEEX ST

MONCBI SR A 245 A A K A= ki e
A 2 W 1y 38 R G A S AL B0 JE 4 Cufflinks
T ZoIPTs 19 3 15 7K-F- (JHF5 #E AL /Y FPKM (B 3R
7~ ), FF 1 Log, (FPKM+1) {4 , i i TBtools ¥
HeatMap L HE2: i ZoIPTs KA 7EAS [l A K isH 0 40
LU IR (R 1) o
1.7 HEmiLE

LA M3 2 (Zingiber officinale Roscoe. cv. zhu
gen) AR B R, R R K VLR = F AR T B
et ERARHIPHFRFRKISam AL G
(25 °C AHXIE 65% 6101 24 h 2R ) |, Plik

s ik R AR/MGb) EZ BTN
Accession ID Description Data size Reference
PRINA788194 A LR R T R AR Z AR R P U YT R AR [17]
PRINA592215 PIARZELTZENES S 2E DSR4 L 3 MR ER 0.24 —
PRINA380847 Az ZEAR 2R/ 3R B (LUN A HUN) T H R KB, Az AR 2R e AR/ it ESl [20]
(LI A HD AR RN 3 d,3 MAYA B
PRINA380972 i L MR R I A: 22 A IR 3 AR A 315 [21]
PRINA911443 IR AL R AR 2220, 3 AR AL 16.8 —
— R L T

— means datas that didn’t published
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HZE— B 22, B T T 2A VG A X B
M (GRREEa AR RAE 40 25,21 .26 em) .
B TR P i RFEE U i B BRE (RFR L
1:1), MA B N 50 em 22 A, EBUK 34—2 Ay
ARG AT . SR 4 AR (1) X B]
AR (2) R 0A , 2 22 W 20 g/L NaCl
VERERR AL R 3 d; (3) /K JBihaE , A S8 T B 7K
A2 & T A E + 3 em /K4 (K 163 em,
&M 118 cm, 75 49 ecm) H 3 d; (4) T Rl , £
F 25% PEG-6000 Zb ¥ 7 d. HANHBUFE f 15 3 A=
YIS AR R LA R T B B &
HREE AR i, A RS T-80 CUKA TP R A E 2
fifi .

R2 EZZIPTERRKRRIESTAEHNREEES Y

1.8 LRI EEPCR(RT-qPCR)FRIiLEHHT

{#i i TRizol i 7 ( GenStar , 4t 5%, H [# ) $2 Bt
M RNA , fiff H§ DNasel ( TaKaRa , K i% , i [® ) 2B
DNA ., F| H RevertAid 3% #% 5% i ( Vazyme , F§ &%,
o ) 5 RNA 2 ¥ 5t & il cDNAL F
PrimerPremier5 %% 14 15 11 ZoIPT %: K 5 T YE 51 9
(FR2),519M A TAEY TR RO KD A BRA
wl G . DL RBP B FAE 2 ffi il SYBR
gqPCR Master Mix ( Vazyme, §§ &% , ' [E ) # 17 RT-
qPCR A o S W A4 2 4 20 pL: 1E S ) 514 4%
0.4 pL, 10 uL. SYBR gqPCR Master Mix, 2.5 uL cDNA,
ddH,O #ME 2 20 uL. P HIFRIT : 95 CHIZENE 30 s;
95 CAMES 5,58 CIR KMNPSEAF 5 R 30 s, JEER
40 R i 25 s AR R B A

Table2 RT-qPCR primers for expression on analysis of ZoIPT genes in ginger

FLR AR 5|95 Primer sequence(5'-3")

Gene name 1E 1] Forword JZ [1] Reverse

ZolPT1 AAGTGCGGAAGATGGAGCG TGGCGTCGTTTAGGAAATGCT
ZoIPT2 TGCTGCTTCCTGTGGGTGG GATCTCGTCGAGTGCTTCCTCC
ZoIPT3 CGCCAGGAGATTCGACCAGC CGTCCACCCACAGGAAGCAG
ZolIPT4 GGTGCGGAAGATCGACAAACTA CCACGTCACTCCTCCAGGGT
ZoIPT5 CCCTGTCGGGCTGGAACCTA CCGAAGCGGACTCGTCTTGT
ZoIPT6 TGACATTGGTCTTCGTCCCG TGGCTGGCTGATGCTGGGT
ZolIPT7 GTGGACCGCATGGTGGCTAG TGCAAGAAATCGGCAACAAAGT
ZoIPTS8 GCTAACGTGCTGTCAGCTTCAGA GCAACGGGCTCATTAGTCAACG
ZoIPTY GTGGAGCAGGTGCGGAAGA CAAGGTGCAGACGGGAGGTT
ZolIPT10 AATCGCACAGACGAAGGT AGGAATGGGCTCACAAGA
ZoRBP CCTATGAAGCGTAGAAACACAAG GGAAGGACAACATCCCAAATC
) EEESAE O3 A S I 7E 4.97~9.37 Z [ s 8 1 24y 7 R

2.1 ZoIPTHIEERRZRZLESH

YK TE ZoIPTs FEA % A= 22 3 TR A 1 2. 1) 7 571
HATAH BLASTH# R, bR TR JEBRA T
AL IPT Z5A 0 P 9 5, AR 22 58 R 21 558
JE AR 10 4GB 7 IPT 25493k (PFO1715)
) ZoIPT Wit » ARG RG R B W RIS HR,
B e Wi 4 M ZoIPT1~ZoIPTI10., A4 5 1Y
AL AR F NS R Es ZoIPT R R IA 2R 6 4NF
AL LIV . V. VD (1),
2.2 ZoIPT EHFHFES T

ZoIPT & [ ot B AL R o3 1 S AR A B an 6 3 Jr
N K R 366 aa, 43 A T A 283~
491 aa Z 0] ; 245 [ IS S5 H 5 389 (E ) pl= 7.385,

40.31 kDa, 7> T JFi i 7E 31.14~54.02 kDa., %E A
FE RBUNT 40 8 TROEE A, AE RECKT 40
J& TAFEE T IZF R A AR E REOK
F40, B ATE R . K METE-0.464~-0.060 2
6], 359 R KPR o 20 R o T 4B & B, 8
A~ ZoIPT 43 A FE M ZRAK T 1 AN A AR LR AR, 14>
A TEANIRLT

ZoIPTs J& [ 5K B B3 1 — e g 4 58 4%, Horpr o
BEEAY 5 FE iR, IR B T 47.40%~61.17% , Hk & TG
FL iy, K3 T 22.98%~37.92% , B A & bR
I AL AR M 4.299%0~8.31% (£ 4) . =4
P TR 25 T B, ZoIPT 25 (A 250 45 o-1RTiE | B-F
A HEAREE R ALG H (& 2) , ZoIPT4~7 Z5F9 AHALL
HOETE CUfRTERU N 25 25 57
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RNEGECFAFR RGN ; ZoIPT: H 32 IPTHEIR 5 AdPT:RISF IPTHER 3 OsIPT: 7KAG IPTHEN 5 TalPT: /N2 IPTHEIR
Different colors represent different subfamilies; Zo/PT means /PT gene in Zingiber officinale Roscoe.; At/PT means [PT gene in
Arabidopsis thaliana.; OsIPT means IPT gene in Oryza sativa L.; TalPT meas IPT gene in Triticum aestivum L.

B1 £ BEFTNETKBIPTRENRZLE ST
Fig.1 Phylogenetic tree of IPT gene in Zingiber officinale Roscoe., Arabidopsis thaliana. ,

Triticum aestivum L. and Oryza sativa L.

R3 EZIPTERZXERAEERBAER

Table 3 Information and physicochemical properties of ginger IPT gene family members

SV 290 A A 5N

R4 JE 1D K (aa)  S3FH(kDa) AFHLR AREAEEC #KME Subcellular
Name Gene ID Length  Molecular weight Isoelectric point  Instability index =~ GRAVY localization

prediction
ZoIPT1 Maker00010921 355 38.244 8.14 44.81 -0.121 EUN
ZoIPT2 Maker00034555 333 36.115 8.16 77.51 -0.273 IESJEN
ZoIPT3 Maker00055428 443 50.515 7.67 79.28 -0.464 A IAEN
ZoIPT4 Maker00069802 349 37.949 9.08 86.99 -0.104 EIUN
ZoIPT5 Maker00078445 467 52,656 6.52 83.85 -0.426 ETEN
ZoIPT6 Maker00036588 323 35.064 9.37 87.28 -0.214 RS JUN
ZoIPT7 Maker00057895 308 33.618 5.50 87.40 -0.060 IEEEN
ZoIPTS Maker00057589 283 31.147 4.97 89.61 -0.161 2 5t
ZoIPT9 Maker00015727 309 33.769 5.16 33.19 -0.142 EUN
ZoIPT10 Maker00040052 491 54.025 9.28 93.42 -0.116 ETNEN

FH4ME Average 366 40.310 7.39 76.33 0.208

Length: Length of amino acid; GRAVY : Grand average of hydropathicity
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Table 4 Analysis of secondary structure of ZoIPT

(%)

AR o BEiE JEfhfE p A JERLI s
Name a-Helix Extended chain B-Corner Random curl
ZoIPT1 50.42 12.11 6.48 30.99
ZoIPT2 48.95 12.01 7.81 31.23
ZoIPT3 47.40 10.38 4.29 37.92
ZoIPT4 52.44 14.04 8.31 25.21
ZoIPTS 49.68 11.13 5.57 33.62
ZoIPT6 48.92 13.00 8.05 30.03
ZoIPT7 53.00 8.48 8.13 30.39
ZoIPT8 54.55 12.34 6.49 26.62
ZoIPT9 61.17 10.03 5.83 22.98
ZoIPT10 51.32 11.81 5.30 31.57

ZolIPT1

ZoIPT2

v L7

g T A2 z’

VB YNYT S
Dy

ZoIPT6 ZoIPT7

ZoIPT8

ZoIPT9

2 ZoIPT ZRZJ B LTI
Fig.2 Prediction of protein tertiary structure of ZoIPT

23 RBEEEMMLLEDT

WK 3 R, 10 ZoIPTs 43 5 T 7 4R [l 1)
Yuafk b, ZoIPTI N T45 2 &4 adk ., ZoIPT2 Fil
ZoIPT3 i T4 6 A5 Y ik -, ZoIPT4 v 755 8 45 44
Ak b, ZoIPTS i T4 12 5L 64K |, ZoIPT6 i T
5514 5 B4R |, ZoIPT7 F1 ZoIPTS 157 T4 18 55 Y+
AK &, ZoIPT9 Fl ZoIPT10 15: T4 22 45 L faf4k |,
556 4% B 18 SR TNER 22 ke o Ak I 11 3 PR B30 A
BT SEIR B 2 AU A B 8 AR AR BB
12 R AR TIER 14 50 o fk b HAT — AN

F F TBtools A MCScanX I HES T ZoIPT X jik
BB B SRR R 25 AN 4 fiR S 2 63
PR B E AL, 43 & ZoIPT4 Y5 ZoIPT6 . ZoIPT9 Y5
ZoIPT10,

by S A A3 W AR 32 ZoIPT 42 1Y L PR kb 06
2, FIHIE T | A TPT B[R 5 A 7 b ) S8
Pt (B 5) , K IAT 6 413 IPT 3L A (ZolPT2

ZolPT4 . ZoIPT6 . ZoIPT8 . ZoIPT9 . ZoIPT10) 5 15
LA IPT IR TN, ZoIPT4 5 1 MU 3T IPT
FEFAE LA M . SRIA 2 IPT IR 0 5 B
IPT JE DK S [l I e
2.4 ZolPTERE L5 #F0 Motif 53 4

M P 25 IR 40 v GFF3 45 4 v B {5 L, 1
Tbtools 21l ZoIPTs /M . F/WN & F45 K . T f
1) ZoIPTs B ZE W B W &N &+, HR A
ZoIPT5 4155 24~ UTR AR 4 i X I (€] 6B) o fR5F &
FF 587 % B, M ZoIPTs H % 5 51 10 4~ Motif, Horp
ZoIPT3 A [ Motif iz /b, iy 44~ ; ZoIPT1 1 ZoIPT2
TAHBMotif i £, W 104856 RE LT ik
B, I8 — 49 20 B ZoIPTs & & #H 1l #Y Motif 2 &
(E6A.C).
2.5 ZolPTEREIR TR

10> ZoIPTs H R 137 ) e sh 1 X g A %0
2| 54 8= AE F oo, X e )i =S A H oot 204 3
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( MbO) Chr02 Chr06 Chr08 Chrl2 Chrl4 Chrl8 Chr22

_ — ZoIPT2

. - Z0IPT4 -— ZoIPT9

- ZoIPTS
60 - ZoIPTI
——90
—120 | ZoIPT7
Ip— ZoIPTS
| 150 - ZoIPT10
—— ZoIPT6
—180
El3 ZolPTERZREFREESH
Fig.3 Chromosomal localization of ZoIPT gene family from ginger
R
NIN
050 6 70 80 90 1001101%9130
0 A
20?1
s
? Zolpy,
5
121),,0,00

% 89
7060 5040 30 40 10 0

ZolPT4

LIRS R BRI REEIRT , Ik Sy e 22 SR 2 i 4 J7 A7 L2 e, 2 € P PRy O 1 € Bl - R 85 P 1) PR A ) /s 7 X
The red lines are the gene pairs copied in large fragments, and the gray lines are all the collinear blocks in the ginger genome.

Two different display modes of gene density corresponding to the color block on the inner side of chromosome
4 ZoIPTH# WKL

Fig.4 Syntenic relationships analysis of ZoIPT gene family from ginger
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The red lines are the gene pairs copied in large fragments, the gray lines are all the collinear blocks in the ginger genome
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Fig.5 Collinearity analysis of IPT gene among ginger, Arabidopsis and Musa basjoo species

Musa basjoo Siebold
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Fig.6 Analysis of evolutionary tree (A),gene structure (B) and conserved motif elements (C) of ZoIPT gene family

27 R E O S A K E B A 17 8 58
BRI, 302 54:Y/AE YA tEce, HpxT
R e 0 G A 4 SR TR B B (CGTCA. motif
TGACG. motif) | fii 7 2 (ABRE) | 4 K % (TGA.
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porosity ; CK: 40% soil water filled porosity, DS:10% soil water filled porosity, BW: Inoculation with bacterial wilt, W: Inoculation with sterile
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Fig.8 ZolIPT expression in different organs and different treatments during different reproductive stages of ginger
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